order to establish stronger results than those obtained by Radδ.
The identification scheme of Rado for the complex R is briefly described in §0.3 below; the reader should consult [3, §1] or [4, §5] for details.
0.3. Let \Gp\ be a collection of subgroups Gp of the group C p of integral p-chains in R such that dp G p C G p _ i for every integer p; such a system is termed an identifier for R. Let CT 1 be the quotient group βf Cp with respect to
Gp, and denote that element of C™ to which a chain c p in Cp belongs by \c p }. This result is combined with those of Radό in [3] to obtain stronger theorems concerning identifiers than any previously obtained. Since further definitions are necessary before these results can be described, the reader is requested to consult §3 for their statements.
0.5. In the process of proving the theorem above, various results of independent interest have been attained. The reader is referred especially to § §1.6, 1.7, 1.10, 2.2 for theorems which show the structural description of the barycentric homomorphism and of the barycentric homotopy operator. (ii) For integers p > 0, the boundary operator P : P * P" i is defined by the formula
;=o For integers p £ 0, dp is defined to be the trivial homomorphism.
(iii) For integers p >. 0 and an arbitrary point v in E^, the cone homomorphism hpi C p -> C p + i is defined by the relation
For integers p < 0, hp is defined to be the trivial homomorphism.
(iv) For integers /, p such that 0 £ / £ p -1, the transposition homo- (v) The barγcentric hornomorphism β : C -» C is defined as follows.
J r ^P P P For integers p < 0, /3 is the trivial homomorphism; for p = 0, β Q = 1; and for p > 0, β is defined by the recursion formula 
where b is the barycenter of the points v 09 , v p .
1.3. Amongst the preceding homomorphisms the following identities hold (see [2, §2; 3, §2.3] ): P dp = Σ h (P> 0);
; dp βp = βp-ι dp (-oo < p < + oo) (0 < P
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Of these identities, only the last is new; it may be established by an inductive reasoning similar to that used to prove the corresponding identity for the conventional barycentric homotopy operator pp.
1.4. For integers k 9 p such that 0 j< k £ p, the homomorphism is defined by the relation and the homomorphism is defined by the formula γ p = Σ/p = 0 ^*p Obviously one has the identities
Now the reader will easily verify the relations
From these relations the following identity is readily established:
Using the identity, the reader will easily prove the following result.
LEMMA. If P (X) be any polynomial having integral coefficients^ then
P<Ύp-i) dp = dp P(γ p -1). These relations are not needed for the present purposes; they may be studied on a later occasion.
In order to clarify the structural descriptions for β p and p* p given in § §1.6, 1.7, it is convenient to introduce another homomorphism. by the formula Ppi = Σ τ p (χ P cr pi ).
For integers p >_
Observe that P pp = 1. The reader will readily verify these identities: k* p P pj = P pj , 0 < < k < p; i £ k* p P pj = P p j-ι, 0 < / < p.
From these identities, the following result is established.
LEMMA. The following relations hold:
P pp = ι,
Proof, That Ppn = 1 was noted above. From the second relation above it follows that
so the general formula is established for j = 1. Now suppose that P pp~j + ι -y p (y p -l) (y P -; + 2) (2 < / < p). Using the preceding identities, one finds 
is that it possess a representation of the form
Proof. If v belongs to the convex hull of the points (i), then it has a representation of the form
which gives a representation of form (ii) for v. Conversely, if v has a representation of form (ii), put λ;
It follows at once that v has a representation of form (iii), and hence belongs to the convex hull of the set of points (i). , Up \ will denote its convex hull. Let k be any integer such that 0 £ k _£ p, and consider the sequence of p + 2 points
that is (see §1.5), the sequence of points occurring in bp^ (u θ9 , u p ). Let General case. By a rearrangement, the points w Of , w;^ may be ordered into two sets
The special cases which arise when one of these sets is missing are left to the reader. Now clearly
ON THE BARYCENTRIC HOMOMORPHISM IN A SINGULAR COMPLEX 85
In view of this equation and of the lemma in §1.12, the relation (iv) now follows.
1.14. From the facts presented above, the following result is presently established.
LEMMA. Let v 09
, υ p I (0 < y < p), dp (ι>o, From the theorem in §1.10, one obtains the following description for βp and p* p .
II. RELATIONS IN THE COMPLEX R = R(X).
If
PAUL V. REICHELDERFER
THEOREM. The following relations hold:
4 -Σ *;**£-Σ Σ *^τj (p>o).
2.3. The writer is indebted to T. Radό for suggestions which led to the results presently presented in § §2.3-2.7, 2.9, 2.10, 2,12. The new facts contributed by this paper are contained in § §2.8, 2.11, 2*13. For integers p >_ I, any chain of the form is an element dp of Dp. Moreover, from the lemma in §2.5 it follows that there is an element t 
PAUL V. REICHELDERFER
Again, from the lemma in §2.5 it follows that there is an element t
Since v{ = v^9 one obtains 2(v O9 , v p9 T) -t p and the second part of the lemma is demonstrated. In view of §2.7 (iii), and §1.11, it follows from (i) that for each τ p £ Γ p0 , one has 
From the lemma in §1.14 follows the existence of a T p G Γp 0 such that
From (iii) and (iv) one concludes that for each
In view of (ii) and (v) the lemma is now established. In view of §2.9 (ii) and of the remarks in §1.11, it is clear (see §0.2) that, for 1 < s < n we have are elements ίp X in Tp and dp t in Dp such that
By assumption there are elements t p2 in T p , dp 2 in Dp, and rip in Np such that Clearly the terms in square brackets may be rearranged into the form (ii) with an integer m £ M -1, and their representation in form (i) has an integer n £ /V.
By the inductive assumption there are elements t # in Γp , dp , in Dp and ^p in 
Then \Gp\ is unessential. 
For each integer p let
